Introduction
Urban cover is predicted to increase by 285% across the world from 2000 to 2030, when an extra 5.9 million km 2 of land is likely to be converted to urban use [1] .
Urbanization is therefore considered a major global threat to biodiversity [1] , as well as a driver of evolutionary change [2] . Impacts of urbanization combine both the rapid destruction of natural habitats for infrastructure and their slow degradation through conversion to parks and gardens. The increase in impervious surfaces, fragmentation of natural vegetation and cultivation of non-native species that become invasive, along with long-term environmental changes such as heat island effects, soil and air pollution, have resulted in the creation of ecosystems with novel species composition [3] . Hence, urbanization can directly affect species fitness [4] and may also challenge the persistence of many species, including essential ecosystem service providers like insect pollinators [5] (but see [6, 7] ).
Recent reports of bee declines in the Northern Hemisphere have focused attention on insect pollinators, including bumblebees (Bombus spp.) [8] . Among wild pollinators, bumblebees have become a model system for studies on behaviour, ecology and evolution, in part because of their ecological and economic importance [9] . The majority of bumblebee species are generalist pollinator, and can therefore facilitate the reproduction of a large number of wild plants and commercial crops in diverse terrestrial habitats in temperate regions [10] . Furthermore, some Bombus species appear to be resilient to land use change and can be found across a gradient of habitat disturbance [10] , making them an ideal species group to study the effects of land use on genetic diversity, gene flow [11, 12] and local adaptation. Recently, Miller-Struttmann et al. [13] provided evidence of local adaptation and rapid evolution in two alpine bumblebee species in response to a decline in flowering resources caused by increased temperatures; both species seemingly responded to these environmental changes by evolving shorter tongues, which enabled them to use a wider spectrum of floral resources. Adaptive responses of bumblebees to the urban environment have yet to be investigated (for non-adaptive (genetic drift and gene flow) evolutionary processes, see [11, 12, 14] ), despite their potential suitability as models to reveal adaptation to the urban environment.
Understanding the genetic basis of local adaptation is fundamental to predict the evolutionary responses of species to human-mediated global environmental change [15] . The recent development of next-generation DNA sequencing technologies, in particular restriction site-associated DNA sequencing (RADseq) [16] , has enabled the genome-wide identification of candidate loci involved in local adaptation of several non-model species (e.g. [17, 18] ). Despite its limitations (e.g. sampling only a small proportion of the genome [19] ), RAD-seq has quickly become the method of choice to study genetic differentiation and adaptation in response to ongoing human-induced environmental change, including urbanization [20, 21] .
Here, we test for genetic evidence of adaptation to the urban environment in a widespread bumblebee, Bombus lapidarius (Linnaeus, 1758), in central European cities using a landscape genomics approach. In addition, our data allowed us to explore patterns of genome-wide genetic variation, differentiation and demographic history of B. lapidarius, factors which need to be taken into account when testing for signatures of selection [22] . To our knowledge, this is the first attempt to use a population genomics approach to uncover the signatures of adaptation to urbanization in an important group of wild pollinators, results of which inform on their adaptive potential as well as on the long-term security of the ecosystem service of pollination.
Material and methods (a) Study species and sampling sites
The red-tailed bumblebee, B. lapidarius, is an important pollinator species for both wild plants and commercial crops [10] . It has a wide distribution throughout Europe and can be found across a range of both semi-natural and managed habitats, including urban areas [23] . Older studies suggest that it has long been abundant within urban environments of temperate Europe, including our study region, since the nineteenth century [24] [25] [26] . Though the species exhibits considerable genetic diversity across Europe, populations in the centre of Europe represent a single phylogeographical group [27] .
We collected B. lapidarius workers in June-August 2014 from 18 sites located in nine German cities (Berlin, Braunschweig, Chemnitz, Dresden, Göttingen, Halle, Jena, Leipzig and Potsdam) and in nine adjacent rural areas (figure 1; electronic supplementary material, table S1), resulting in a statistically powerful sampling design from multiple (replicated) paired locations. All our urban sites were located either in or in close proximity to the urban core and were surrounded by a high density of roads and human infrastructure (see electronic supplementary material, table S1). Rural sites were selected using land cover maps within a Geographic Information System (quantum GIS), with arable land (agricultural land) and forest/semi-natural cover as the dominant land use types (comprising a mean of 45% and 41% of surrounding (1000m scale) land use across all rural sites, respectively), typical of the region's rural environment. To do so, we drew a buffer at a circumference of at least 10 km radius from an urban site and then used GIS to identify areas that were largely devoid of 'residential/industrial' and dominated by arable land and forest/semi-natural cover within the surrounding 1 km radius, with a low density of roads (see electronic supplementary rspb.royalsocietypublishing.org Proc. R. Soc. B 285: 20172806 material, table S1). To ensure independence of sampling, we selected sites at least 10 km distance within each pair, which is beyond the foraging distances of B. lapidarius [10] . Distances between members of different site pairs ranged between 12 and 272 km (figure 1; electronic supplementary material, table S2).
(b) DNA extraction and sequencing
Using hand nets, we collected 198 B. lapidarius workers within 250 m of the centre of our selected sites. In both urban and rural sites, sampling was performed in a single green area (i.e. park or garden for cities and semi-natural area for rural sites). We confirmed species identity by DNA barcoding (sequencing of the mitochondrial cytochrome oxidase I gene), resulting in slight variability in B. lapidarius sample sizes for each site (see electronic supplementary material, table S1). Seventeen of our sampled bees were identified as B. soroeensis proteus (Fabricius, 1777) and excluded from downstream single nucleotide polymorphism (SNP) genotyping, reducing sample sizes at the rural Berlin site, both Göttingen sites and the urban Potsdam site. We generated SNP genotypes for 181 workers using the original RAD-seq protocol [16] . In brief, high-molecular-weight DNA was extracted from thoracic muscle using digestion with DTAB buffer and proteinase K, followed by chloroform : isoamyl alcohol extraction (24 : 1). DNA quality and quantity were assessed using an Epoch spectrophotometer (BioTek, Winooski, USA), agarose gel electrophoresis and a Qubit 3.0 fluorometer (Thermo Fisher Scientific, Waltham, MA, USA). For each individual bee, 2 mg of genomic DNA was normalized to a concentration of 30 ng ml
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. RAD-seq library preparation was carried out by Floragenex, Inc. (Eugene, OR, USA) according to the original RAD protocol, described by, for example, Baird et al. [16] and Etter et al. [28] (for DNA library preparation and sequencing details, see electronic supplementary material, appendix S1).
(c) Data processing, de novo assembly and single nucleotide polymorphism genotyping
An initial quality check of Illumina sequence data was performed using FASTQC [29] . Subsequent demultiplexing, removal of barcode sequences, quality filtering (Phred score !20) and de novo SNP calling were conducted using STACKS v. 1.42 [30] (for details regarding data processing using STACKS, see electronic supplementary material, appendix S1). We converted the STACKS output to GENEPOP and BAYESCAN formats using PGDSPIDER v. 2.1.0.3 [31] .
To check for the potential occurrence of related individuals in the SNP dataset, we used the software KING, with which we calculated kinship coefficients [32] . The kinship analysis did not detect any pairs of individuals coming from the same colony, and thus, all individuals genotyped were assumed to be independent (i.e. from different colonies).
(d) Genetic diversity, inbreeding and genetic structure Genome-wide measures of genetic diversity (nucleotide diversity (P), expected heterozygosity (H exp ) and the inbreeding coefficient (F IS )) and overall genetic differentiation, F ST , were calculated using the populations program in STACKS. We used 1000 bootstraps to calculate bias-corrected confidence intervals for the F ST population pairwise estimates. We used linear mixed models (LMM) to compare heterozygosity, nucleotide diversity and F IS between urban and rural ecosystems. For all mixed models, sampling pair was used as a random effect factor. Mixed models were implemented using the lme4 [33] package in the R statistical software [34] . To test for isolation by distance (IBD) between B. lapidarius populations, we used a Mantel test in the ade4 [35] package in R, using linearized F ST values [F ST /(1 2 F ST )], and log-transformed geographical distances separating sampling locations. The data were bootstrapped 10 000 times to generate 95% confidence intervals for the Mantel p-value.
We then used sNMF [36] to examine population structure. sNMF is a fast and efficient method developed for large genomic datasets that uses sparse non-negative matrix factorization to estimate admixture coefficients of individuals. In contrast to other likelihood-based methods such as STRUCTURE, sNMF does not make any model assumptions such as requiring populations to be in Hardy-Weinberg and linkage equilibrium [36] . Prior to running sNMF, we randomly sampled one SNP from each RAD tag to ensure independence of loci. We ran sNMF on 38 695 SNPs and for each value of the number of ancestral populations (K) from 1 to 19 using default parameters, with 10 replicate runs for each value of K. To select the ancestry coefficient with the highest likelihood, sNMF outputs a cross-entropy score; the lowest value with no further decrease in cross-entropy represents the best-supported value of K. As independent support to sNMF results, we additionally conducted a clustering procedure used in discriminant analysis by principal components (DAPC) implemented using the find.clusters function within the adegenet [37] R package. This function first transforms the data using a principal component analysis and then it runs successive K-means clustering with an increasing number of clusters (K ). We performed the analysis without prior information on group membership of individuals, and we assessed the optimal number of groups using the Bayesian information criterion (BIC).
We additionally tested whether differentiation across the urban-rural transition was any greater than expected by chance using two methods. Firstly, we used a Mantel spatial correlogram to compare pairwise geographical and genetic distances within distinct distance class bins [38] implemented in the R package vegan [39] . Secondly, to test whether genetic differentiation was greater between habitat types (rural-urban) versus within habitat types (rural-rural, urban-urban), we used a multiple matrix regression with randomization analysis (MMRR [40] ) implemented in the ecodist [41] R package with 1000 permutations.
(e) Demographic inference from genome-wide site frequency spectra
The long-term demographic history of B. lapidarius was investigated with dAdI v. 1.7.0 [42] . Our sNMF and find.clusters analyses suggested no genetic structure, and thus, we performed the demographic inference by grouping all 181 individuals into one population representing one evolutionary cluster. Prior to demographic analyses, we converted the STACKS VCF output file to a dAdI folded site frequency spectrum (one-dimensional, i.e. a folded SFS). The folded SFS was then fitted to different demographic scenarios using a diffusion approximation-based method implemented in dAdI [42] . We examined four demographic models: one neutral and three population size change models (i.e. instantaneous expansion model, exponential growth model and bottleneck growth model; see electronic supplementary material, figure S1 ; for details regarding demographic models and analyses, see electronic supplementary material, appendix S1).
(f ) Detection of outlier loci
To identify outlier loci, we applied the frequentist detection method implemented in LOSITAN [43] and the Bayesian approach of BAYE-SCAN [44] . Both methods employ an F ST -outlier approach, which is based on the idea that genetic differentiation (measured as F ST ) among loci under selection is higher (directional selection) or lower (balancing selection) than genetic differentiation among neutrally evolving loci, the latter being a mere reflection of neutrally evolving genes' shared demographic history [44] . These two approaches do not explicitly test for urban adaptation; rather, they test for local adaptation among all our tested populations.
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LOSITAN is a selection detection workbench that uses a coalescent-based simulation approach to identify outliers in relation to the distributions of heterozygosity and F ST [45] . Initially, we ran LOSITAN using all SNPs to estimate the mean neutral F ST . We then recalculated the mean neutral F ST by removing SNPs outside the confidence intervals (95%) of the first estimate. This allowed us to obtain a better approximation of the mean neutral F ST , which was then used as a reference to conduct a final run using all SNPs. We performed 1 000 000 simulations, assuming an infinite allele mutation model with 18 populations and a false discovery rate (FDR) of 0.05 to minimize the number of false positives.
BAYESCAN also uses F ST to detect loci potentially under selection. However, it estimates the probability that a locus is under selection by taking into account population-specific effects of demography and incorporating uncertainties in allele frequencies due to small sample sizes within a Bayesian framework [44] . BAYESCAN has been shown to be more reliable than alternative methods in detecting outliers and in reducing the number of false positives [46] . In addition, it is relatively robust to confounding demographic processes and hierarchical structure that may inflate F ST estimates [47] . We performed the detection of outlier SNPs in BAYESCAN with default parameters (number of iterations ¼ 5000; thinning interval ¼ 10; number of pilot runs ¼ 20; length of pilot run ¼ 5000; burn-in length ¼ 50 000). Considering the high number of SNPs in our dataset, the prior odds were set to 100 and the FDR was set to 0.05. Convergence of the MCMC chains was confirmed by plotting the log-likelihood trace in R [34] .
(g) Detection of associations between genetic differentiation and urbanization
To identify loci for which genetic differentiation is associated with urban versus rural environments, we used BayeScEnv [48] . We did so by means of two approaches. In the first approach, we categorized each sampling site as either rural or urban and tested for an association between genetic differentiation and this binary variable. In a second, more refined analysis, we tested for an association of genetic differentiation with the percentage of impervious surface within a 1000 m buffer zone around each sampling site; impervious surface is a continuous variable which was highly correlated with building cover and road density (see electronic supplementary material, table S3). BAYESCENV aims to identify genetic markers subjected to selection and associated to population-specific covariates. Similar to BAYESCAN [44] , it accounts for population structure by using the F-model of Beaumont & Balding [49] . Prior to the BAYESCENV analysis, all environmental variables were standardized to a mean of zero and standard deviation of one. BAYESCENV was run with several default parameters (number of iterations ¼ 5000; thinning interval ¼ 10; number of pilot runs ¼ 20; length of pilot run ¼ 5000; burn-in length ¼ 50 000) and the following parameter settings: g (upper bound) ¼ 10, a (mean prior) ¼ 21.0, p ¼ 0.5 and p ¼ 0.10. Diagnostics of the log-likelihoods and F ST values for the 5000 sampled iterations were checked using R [34] .
(h) Single nucleotide polymorphism annotation and gene ontology analysis
To identify candidate genes associated with the 287 detected outlier SNPs (belonging to 176 candidate sequences; see results below), contigs (overlapping set of reads across individuals that together represent a consensus region in the genome) containing outliers were annotated using the BLAST2GO pipeline [50] , which conducts BLAST similarity searches and maps Gene Ontology (GO) terms to homologous sequences. First, we carried out a BLAST search of all candidate sequences containing our 287 candidate SNPs against the complete genome and transcriptome of Bombus terrestris (Linnaeus, 1758) (assembly Bter_1.0, Baylor College of Medicine) to identify candidate genes for GO analysis. As the RAD candidate sequences were only 115 bp in length (125 bp read length minus the 10 bp multiplex identifier (MID) 'barcode'), this step increased the length of the RAD candidate sequences and hence reduced the number of false positives arising from BLASTing short query sequences against a gene database. Functional annotation steps were performed with BLAST2GO default parameters.
Genes under selection were then tested for potential enrichment of specific gene functions using GO enrichment analyses. GO enrichment analyses using Fisher's exact tests were performed in BLAST2GO under default parameters and with the entire gene list covered by all of our RAD-Seq data as a reference. Additionally, an enrichment analysis was performed using GOEAST (Gene Ontology Enrichment Analysis Software Toolkit) [51] using the hypergeometric statistical test and corrected p-values for multiple testing using either a Bonferroni correction or the FDR [52] at an overall a of p , 0.05. Both of these enrichment analyses re-classify child terms to higher terms prior to enrichment tests.
Results
(a) Restriction site-associated DNA sequencing, genetic diversity and genetic structure figure S4 ). Similar to sNMF, the find.clusters function indicated the presence of only one genetic cluster based on the BIC (see electronic supplementary material, figure S5 ). There was also a lack of subtle genetic differentiation between urban and rural members of pairs of sites; a Mantel correlogram (see electronic supplementary material, figure S3 ) did not reveal any spatial genetic structure (Bonferroni-corrected, p . 0.05) while differentiation across the urban-rural transition was no greater than expected by distance alone (MMR; b ¼ 0.0003, p ¼ 0.680; see electronic supplementary material, table S6).
(i) Bombus lapidarius demographic history
To infer the demographic history of B. lapidarius, we tested four single-population demographic models using the folded SFS and the maximum-likelihood methods implemented in dadi. All population size change models fitted our data significantly better than the neutral model (LRT; p , 0.001; see electronic supplementary material, figure S1 ). Based on the AIC, the exponential growth model (AIC ¼ 1089.56) performed better than the instantaneous expansion model (AIC ¼ 1215.39) and marginally outperformed the bottleneck growth model (AIC ¼ 1091.56). Furthermore, the bottleneck growth model gave nearly identical results with the exponential growth model (see electronic supplementary material, figure S1c,d). Results did not change qualitatively when we removed outlier loci (see below). 
(c) Candidate genes for local adaptation
The gene annotation pipeline implemented in BLAST2GO allowed us to annotate 61 out of 176 candidate loci (contigs that mapped to the B. terrestris reference genome) for local adaptation. Overall, we could not find a significant BLAST hit for 115 out of 176 contigs. Five of the remaining 61 contigs mapped to the same candidate locus, giving us 56 candidate loci (see electronic supplementary material, table S7). We could not assign GO terms to 15 out of the remaining 56 candidate loci. Of those 41 candidate loci for which we could find a BLAST hit and to which we could assign GO terms, GO functional annotations of the outlier loci yielded 35 GO terms belonging to all the three functional categories: molecular function, biological process and cellular component (see electronic supplementary material, figure S6 and table S7).
GO term enrichment analysis identified 25 GO terms significantly enriched in functional categories (BLAST2GO, p , 0.05; see electronic supplementary material, tables S7 and S8). The enrichment analysis performed with GOEAST identified 18 GO and 11 GO terms significantly enriched when using the FDR and Bonferroni correction, respectively (see electronic supplementary material, table S9). Both of these enrichment analyses of the genes in the candidate regions under divergent selection, as identified by all three outlier methods, highlighted GO terms associated with: metabolic processes, heat stress and oxidative stress (i.e. GO:0043167, GO:0008152 and GO:0044237). The 24 candidate loci under selection identified by at least two methods (LOSITAN, BAYESCAN and BAYESCENV) and to which we could assign GO terms showed clearly divergent allele frequencies between urban and rural sites ( figure 3) . Details of all loci containing significant outlier SNPs, along with transcript product names and related GO terms and GO enrichment analyses, are provided in the electronic supplementary material (see electronic supplementary material, tables S7, S8 and S9; note that the GO terms of electronic supplementary material, tables S8 and S9 are hierarchically redundant). 
Discussion
Our study represents the first high-density SNP-based genome scan for signatures of selection due to urbanization in an ecologically and commercially important pollinator species, Bombus lapidarius. Using a replicated paired sampling design and a RAD-seq approach, we found low levels of genetic differentiation among B. lapidarius populations at the majority of genomic loci screened (approx. 99%). However, a small proportion of loci exhibited a very high degree of genetic differentiation and/or was associated with urbanization, suggesting adaptive divergence among local populations. To this end, our results support the notion that adaptive genetic divergence can occur through urbanization in the face of high gene flow (e.g. [17, 18] ).
Low genetic differentiation in B. lapidarius populations
Although several studies on the population genetics of bumblebees have reported relatively high differentiation across populations, most of them were focused on rare or declining species [53, 54] . Our analysis of genetic differentiation and IBD in a common and widely distributed bumblebee, B. lapidarius, suggests panmixia and a lack of marked urbanrural differentiation in central-eastern Germany. This is not surprising as bumblebee reproductive castes (queens and males) have high dispersal abilities. Bombus lapidarius queens can disperse over distances ranging from 3 to 5 km [55] and bumblebee males at least from 2.6 to 9.9 km [56] . In addition, B. lapidarius also exists at high population densities [57] . The low levels of genetic structure we found for B. lapidarius most likely reflect these high dispersal abilities and large population sizes, in accordance with results from other Continental bumblebee populations in Europe (e.g. B. terrestris [58] ) and in North America (Bombus impatiens (Cresson, 1863) [59] ).
(a) Bombus lapidarius demographic history [61] . However, such estimates should be interpreted with caution due to their dependence on an unknown factor: the mutation rate. Nevertheless, from our demographic analyses, we found that B. lapidarius contemporary population size has increased in recent times, as expected given the species' broad and expanding geographical range [10] .
(b) Local adaptation to urbanization
Genome scans for SNPs have been widely used to investigate polymorphisms in order to detect and disentangle neutral (demography) and adaptive (selection) evolutionary processes [17, 18, 21] . The most popular approach to identify potential targets of selection compares allele frequency differentiation, measured as F ST between populations [17, 18] . Environment association (EA) tests provide fine-scaled analyses of the ecological processes driving selection by identifying loci with allele frequency differentiation that is correlated with environmental factors, for which several EA tools have already been developed [48] . We found differences in the results between the F ST -outlier and EA methods implemented in LOSITAN, BAYESCAN and BAYESCENV, with only 16.3% of loci consistently identified by all three programmes as targets of local selection. However, 98.07% of the outlier SNPs detected with the BAYE-SCAN and 40.68% of the outlier SNPs detected with the LOSITAN methods were also classified as candidate loci under selection with the BAYESCENV approach. This is consistent with previous studies, suggesting that the SNP-EA approach may be complementary to F ST -outlier methods [62] . Combining population differentiation and environmental association approaches to detect candidate loci related to environmental adaptation not only reduces false positives, but also maximizes the chances of detecting potential signals of selection [63] . In our study, we consistently identified 45 putative targets of local selection that showed both high F ST and an association to the environment, including genes associated with metabolism, heat stress and oxidative stress, which may be logically related to urbanization. In general, organisms living in urban areas face physiological challenges caused by pollution (chemical or from light), urban warming, parasites, diet and costly foraging [64] . Previous studies have documented greater parasite prevalence among bumblebees in urban than rural areas, suggesting that urban habitats may present greater opportunities for parasite transmission [23] . Pathogens are known to reduce colony and individual pollinator fitness and abundance as well as to alter foraging performance [10] . Similarly, foraging habitat, pesticide use and parasite stress were found to be associated with the disruption of metabolic functions related to immunity, energetic resources and antioxidant responses in honeybees [65, 66] . In our study, we found that SNPs showing footprints of directional selection were located in genes involved in molecular binding and metabolic processes. For example, we identified footprints of selection in genes coding for serine/ threonine protein kinase and calmodulin. Such proteins are involved in regulating downstream kinases in response to environmental stress, such as heat stress and oxidative stress. They also mediate processes, such as apoptosis and the innate immune response, which might be more pronounced in urban than rural environments and might thus be of adaptive relevance for an urban lifestyle. While these associations with environmental parameters and footprints of selection do not necessarily imply causality, they support our interpretation that the signatures of selection we have recovered are likely to be biologically meaningful.
The large number of putative loci under selection that we detected may give cause for concern that some were false positives. From an analytical perspective, the F ST -based methods and the EA method used in our study for detecting local adaptation are all correlational; additional lines of evidence (e.g. functional studies on B. lapidarius or comparative studies across other Bombus spp.) are required to determine whether loci are causally involved in local adaptation. Additionally, the lack of a reference genome hindered our annotation of RAD tags. Furthermore, the low genome coverage we achieved with our RAD tags combined with the lack of a genome sequence upon which to link loci meant that we were unable to use the powerful approach of detecting genome-wide signatures of selective sweeps, which can provide a complement to F ST -based outlier locus detection and thereby reduce the rate of false positives among candidate loci under selection [67] . In contrast to these caveats, by sequencing only approximately 2% of the B. lapidarius genome, we may well not have detected many additional loci under selection to urbanization.
An open question remains over the establishment and maintenance of allele frequency differences at loci under selection in our study system. We have strong evidence for a lack of differentiation across our study sites at putatively neutral loci, probably because of high N e and ongoing gene flow. That we consistently detected outlier loci across nine rural-urban transitions suggests that outliers are under selection for the local (urban) environment. We cannot, though, tell if this is due to strong selection each generation (singlegeneration selection) acting on a panmictic (urban plus rural) gene pool or alternatively due to high N e coupled to a low migration rate and recent selection on our identified outlier loci (multiple-generation selection). Though B. lapidarius has been recorded since the nineteenth century within German cities [24] , arguing against the latter hypothesis, independent lines of evidence are needed to differentiate between singleversus multiple-generation selection. Nevertheless, the outlier loci we detected seem to represent genetic/genomic islands of adaptation in the face of gene flow [68] .
Conclusion
Rates of urbanization are accelerating globally, with accumulating evidence in support of rapid evolution in response to urbanization [2] . Using a RAD-seq approach, we identified thousands of SNPs in a widespread bumblebee, a subset of which exhibited patterns of genetic differentiation strongly associated with urbanization, despite high ongoing gene flow. To this end, our study demonstrates the power of population genomic approaches to uncover evidence for potential adaptation to human-altered environments. Future work should test whether and how allelic variants are of functional relevance for adaptation to life in the city.
Data accessibility. Demultiplexed, raw RAD-Seq reads are available under accession no. SRP099050 at the NCBI Sequence Read Archive database (http://www.ncbi.nlm.nih.gov/Traces/sra). The variant calling file (VCF) is available on the Dryad Digital Repository at https://doi.org/10.5061/dryad.1hn0951 [69] .
